Better Plants Online Learning Series

We’ll be starting in just a few minutes....

Visit our
page on the Solution Center to
see our full series lineup, RSVP,

and access previously recorded
webinars.
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Better Plants Online Learning Series

Webinar Topic Speaker Date Time Link
Alex Floyd (Tyson)
7. Energy Treasure Hunts with EPA Walt Brockway (ORNL) 08/20/20 1:00 - 2:00pm EST
Walt Tunnessen (EPA)
8. Pumps and Fans Thomas Wenning (ORNL) 08/27/20 1:00 - 2:30pm EST
9. Process Heating and Waste Heat Sachin Nimbalkar (ORNL) 09/03/20 1:00 - 2:30pm EST
Reduction
. . Hitevimre(tBSH) Rescheduled Date
HoFietd-Vatidation
PaulSheaffer(BNL CANCELED TBD
11. Energy Management During a TBD 09/17/20 | 1:00 - 2:00pm EST
Pandemic
12. MEASUR Tool Suite Kristina Armstrong (ORNL) 09/24/20 1:00 - 2:00pm EST
13. Process Cooling Wei Guo (ORNL) 10/01/20 1:00 - 2:30pm EST




Please go to www.slido.com

using your mobile device, or by opening a new window

Enter Event Code
#DOE

Plants’
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Agenda for Today

1 MEASUR Introduction

2 Software Demo

3 Q&Ausing Slido

& Plants’
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N Kristina Armstrong
J ».  OakRidge National Lab
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Using the MEASUR Tool Suite

Kristina Armstrong
Thomas Wenning
Gina Accawi

Eli Levine (DOE)

Oak Ridge National Labs
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AMO Software Tool H

A AIRMaster+ o] x]

Inventory System Enhancements Calculators  Help

Process Heating Assessment and Survey Tool (PHAST)

= Technology & Vender B
Agnostic tools for energy :
savings analysis —

Maintenanc

Catalog

Life Cycle

Compressor

Calewlators Plant/Equipment Information  Furnacs Analysis - Heat Balance

Print Data
Input Form
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* Developed in the ‘90s — '00s

= With Industry Experts Sl
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AMO Software Tool Modernization

* Modern Application

= Open Source Software

» GitHub repository:
https://github.com/ORNL-AMO

= Download:
https://www.enerqgy.gov/eere/amo/measur

= All code suggestions approved by team

= Designed for Multiple Operating
Systems (Windows, Mac, Linux, Online)

= Common software engine library
= Automatic update notification

= Without sacrifice ”
= Still technology/vendor agnostic ‘ 1| =

= Using established algorithms with e
updates from experts

nnnnnnn

U.S. DEPARTMENT OF

Qagter ENERGY

Plants_



Manufacturing Energy Assessment Software for Ultility

Reduction - MEASUR

Model manufacturing energy
use and generation

6 Assessment types

= Pumps, fans, process heating,
steam, treasure hunt
— Beta

= Compressed air
— In Progress
* |nventory
= Motors — Beta
= Pumps, fans, compressed air,
maintenance - planning
= 50+ Stand alone Calculators

= Pumps, fans, heating, steam,
compressed air, motors, lighting,
CHP, etc.

U.5. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

MEASUR

Welcome to the most efficient way to manage and optimize your facilities' systems and equipment.

aperty and equipment calculators
iculators

P Better
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Download via DOE-EERE- AMO website

= https://www.energy.qov/eere
/amo/measur

= This Tool is in beta,
updates will occur often

= Automatic notification of
update (if connected to
internet)

= DO NOT UNINSTALL before
updating, you will lose ALL your
assessments within the tool.

M Better
! Plants




Engagement!

and optmiz

@ MEASUR

= Contribute
= GitHub repository: https://qithub.com/ORNL-AMO
= Dr. Moore’s Bio-Tiger Model _
= TN Tech’s MIMIR

Eete

" Download o1 1L
= Www.energy.gov/eere/amo/measur |
= Feedback iy R
= https://www.surveymonkey.com/r/DOE-AMO- [ veveris
TOOLS

U.S. DEPARTMENT OF
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Polls

Tell us about you!

Please go to www.slido.com and enter code #DOE to respond

14
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MEASUR Demo

Process Heating
BSIIIII!IIIIIII

anavlms

llllll

Using MEASUR  ° ,:

) ﬂuw %\“ﬂlnmr

MEAS“R!’&"J

yGraphs
wmeazsn'l.'?.’é%w

MotorMaster Qpportunities sc

g‘&
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Getting Started

= Start an assessment
=P Create an inventory

= \/iew Assessment
Dashboard

Use Properties &
Equipment
Calculators
Help and User
Experience
» Change Settings
e View Tutorials

 Manage Custom
Materials

e Provide Feedback
e Translate

U.5. DEPARTMENT OF

ENERGY
) MEASUR
Renewable Energy - -

Add Assessment

Welcome to the most efficient way to manage and optimize your facilities' systems and equipment.

Home

an assessment to model your system and find opportunities for efficiency or run calculations from one of our many property and equipment calculators
B All Assessme ~

& All Assessme Get started with one of the following options.
| B Examples
@ Plant B

Data Exploration

s
;\“ ‘(’T‘r”l“h""’ Properties & Equipment Calculators
F—” s Senerate de d ies and test a et 3]
P
F —
Create Pump Assessment i Motors [ steam
S formerly DOE Pumping System Assessment Tool (PSAT) & Process Cooling i Compressed Alr
Compressed Air
Lighting B Pumps B Lighting
) Create Process Heating Assessment B8 Fans # General
0 formerly DOE Process Heating Assessment and Survey Tool .
| Process Heatin
n Materials S (PHAST) E 8 e
Is
?tm:: . Create Fan Assessment
eedbacl
A&-KHO:\J\‘E'L1('I‘3*:I7:‘.~ formerly DOE Fan System Assessment Tool (FSAT) Inventory Management /
@ Translate Create and manage equipment inventory
v0.8.0-beta @
Y Create Steam Assessment

25 formerty DOE Steam System Modeler Tool (SSMT)

Create Motor Inventory
E ba based on DOE's Motorlaster+ tool

>

)

Create Treasure Hunt
Energy efficiency calculators for facilitating a Treasure Hunt

[ View All Your Assessments

Better
Plants_
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General Settings

These will be default settings for any new assessments and folders.
Language Translate Application Using Google Translate
Currency $ - US Dollar v
Units of Measure ®Imperial
Metric
Energy Result Unit Millions British Thermal Units (MMBtu) v]
. g Default Panel Tab ®Results
= Set global units & utility
Energy Costs for Operation
Fuel 3.99
COStS Steam (as utility) 46'9
Electricity 0.066
[ ] C h g | g g Compressed Air (as utility) [0.022
a n e a n u a e Other Fuel 0
Water 0
= MUST be connected to Wase Waer i
|nte rnet Pump Settings ~
" Process Heating Settings e
= Turn on/off Tutorials |
Fan Settings »
m Clear Data Steam Settings A
Tutorial Settings ~

Restore System Settings

Restoring system settings will provide options for resetting all application settings to their default
values, returning all example assessments to their original state, deleting all user-created
assessments/pre-assessments, and deleting all user-created materials. This cannot be undone!

Better U.S. DEPARTMENT OF
Plants_ ENERGY




Tutorials & Feedback

= View all Tutorials
= Let us know if you like

MEASURI! Welcome to MEASUR, the new DOE
' Software Suite for analyzing and
= Survey

identifying enerqy savings opportunities.
= Bug Reporting

. Let’s get started!
= Email

= accawigk@ornl.gov
= armstrongko@ornl.gov

= Download full Data set

= This will help us identify the
problem

= Screenshots please

M Better
! Plants
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Dashboard - Overview

View all your assessments in a folder-based organization

U.5. DEPARTMENT OF

Energy Efficiency &
Renewable Energy

m / All Assessments / Plant B

'Add Assessment | Add Pre-Assessment | Add Fold

Add Inventory

PLANT B INFO

Hom

A Company

Company

PLANT B SUMMARY

[import| h

[ Sort By Last Updated | 4 |[ ¥ Fiter |

Select all folder content

Facility ~ PlantB

Type Assessments  Annual Energy Used
Pumps 3 6,506.68 MWh

& PlantB Process Heating 3 2753.210 MMBtu
= Plant B Motors Fans 2 15,659.6 Mivh
Steam 0 0.00000 MMB1u
Total 8 2,753,210 MMBtu

Annual Energy Cost
5373614.00
$21766.724 55
$939.573.03

$0.00
$23,079,911.58

h

Fuel Cost
Steam Cost

Date  9/16/2020

q v Edt nfa
PLANT B SETTINGS

Units of Measure Imperial
$3.99 MMBtu
$4.69 MMBty
Electricity Cost $0.07 kWh

Edit Settings

PLANT B PRE-ASSESSMENT

(- PLANT BMOTORS

Inventory Summary:

Furnace Type:

= ELECTRIC ARC FURNACE -]

Electric Arc Fumace (EAF)

Add Pre-Assessment / Screening Number of Departments 2 Baseline Data:
Number of Motors 10 Annual Energy Use: 165,017,656
© Annual Energy Use 13,706,283 KiWhyr Annual Energy Costs $10891.165
NoPre-Assessment fol i Jof s facily, Annual Energy Cast $904.615 Madification Data:
Analysis: Number of Modifications 3
Payback Threshold 2y1s
Replace Now 1 Actions:
Raplace When Fail [] Equipment Setup Assessment
Rewind When Fail 8 Assessment Report Quick Report
- &= REHEAT FURNACE @ HVAC FAN -
Fumace Type: Furnace Type: Baseline Data:
Baseline Data: Baseline Data: Annual Energy Use: 3942 MWh
Geiioral Annual Enargy Use: 74,450 MMBIu Annual Energy Use: 2,115,701 MMBH Annual Energy Costs 236,520
Annual Energy Costs 5297056 Annual Energy Costs $10.578,503 Modification Data:
= Modification Data: Modification Data: Number of Modifications 4
sttings Number of Modifications 4 Number of Modifications. 5 Max Energy Savings 856 MVn
Max Energy Savings 31,415 MMBIu Max Energy Savings 396,958 MMBtu Max Cast Savings $51.376
Max Cost Savings $125.348 Max Cost Savings $1,964 592
Actions:
Actions: Actions: Fan Setup Assessment
v0.8.0-beta @ @ COAL DRYER % P PrROCESS PUMP 1 1 COOLING PUMP 2 ‘
Baseline Data: Baseline Data: = Baseline Data:
Annual Energy Use: 11.718 MWh Annual Energy Use 4818 MWh Annual Energy Use: 990 MWh
| IV S202nca - S2eans0 Socual Eoo ~ oo Siauos

= \ove, copy, import and
export assessments

= Add/view facility information
and folder-wide settings

Make pre-assessment
screenings

Generate rollup reports of
several assessments

=» Add New Assessment
=P Add New Inventory

Better
Plants
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Dashboard — Folders are Facilities

The Dashboard is designed to treat each folder like
a facility or business unit

M / All Assessments / Plant B

[ Sort By: Last Updated | ¥ || ¥ Filter [J:E

‘ Add Assessment | Add Pre-Assessment | Add Folder | Add Inventow‘ Select all folder
Delete | Export | Import | content

PLANT B INFO

Company A Company
Assessment Contact
K Armstrong S. Body

Facility Plant B Date  9/16/2020
Facility Contact Address
789 A Street

armstrongko@oml.gov sbody@companyA.com Anytown, TN 378,
USA
Hide Details® Edit Info
PLANT B SUMMARY PLANT B SETTINGS

Type Assessments  Annual Energy Used Annual Energy Cost Units of Measure Imperial
Pumps 3 6,508 .68 MWh $373,614.00 Fuel Cost $3.99 MMBtu
Process Heating 3 2,753,210 MMBtu $21,766,724.55 Steam Cost $4.69 /MMBtu
Fans 2 15.659.6 MWh $939,573.03 Electricity Cost $0.07 AWh
Steam 0 0.00000 MMBtu $0.00 Edit Settings
Total 8 2,753,210 MMBtu $23,079,911.58

assessments in folder

Plant B Facility Information.

Company Name
A Company

Assessment Date
9/16/2020
Facility Contact Info

Name
S. Body

Phone Number

Email
sbody@companyA com
Facility Location
Street

789 A Street

State

™

Country
USA

Facility Name

Plant B

Assessment Contact Info

Name
K. Armstrong

Phone Number

Email
armstrongko@oml.gov

city
Anytown
Zip
[s7830

Enter information about facility.

This will appear in reports

Better
Plants_
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Dashboard - Pre-Assessments

Pre-Assessments are to help you triage equipment to best utilize

assessment time

meter data to determine your priorities

Switch between Energy Use and
Cost if equipment uses different fuel

PRE-ASSESSMENT SCREENING

sssssss

+Add Unit

Enter metered or design energy data for multiple systems to compare their energy consumption.

T | ‘

Better
Plants
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Dashboard - Rollup Reports

Create Rollup Reports to see the impacts of opportunit

energy use

/Al Assassments ! Piant B

o e

T

include in rollup

[er——

Process Heating Rollup

Furnace Systems Energy Use

= - T

Furnace
Name
Electric Arc
Fumace
Pusher
Fumace
Electric Arc Furnace: Reheat
563,061 MMBtu Fumace

Totals

pusher Fumace
74,450 MMBtu

Reheat Furnace:
2,115,701 MMBtu

Better
Plants_

& pre-assessments to

Fuel
Energy
Used
(MMBtwyr)

74,450

2115700

2,190,200

Annual
Cost
{Siyr)

297,100

510,580,000

$10,880,000

MEASUR Summary Report

Etectrical
Eneigy Use
(kWhiyr)

563,060

563,060

1,920 MWh

2,569 M

Total
Annual Annual
Cost Cost
(Siyr) (Styr)

$10.890,000 $10.690.000

- 5297100

- $10.580.000

$10.890000 $21.770.000

Chck for detats

b Cooling Purg

od Graphs  Sankey

Motor rated power (bp)
Motor shat powar g}
Pump shit power (b6}
Motor aficiency (%)

Motor pawer facor (%)
Pascont Loaded

Dive offciency (%)

«  Furnaces

Input Summary  Facily Info

Basetine

200
w6
%55
w29
761
50
%3

1265

428,414 MMBtU

2,924,796 MMBN

ik for details

1mprove Best Motor and Pump EH

615
82
s0.732
$4.308
500
000013527
Install Moce EMficient Drive
Insiatl Mare Efficent Pump

Install More EMicient Motor
Pump ond Flasd

les on overall

1,329 MWh

1,331

Adjust Fluid Temperature

1.0%
82
200
%5
ws
928
758

4
%9

1255
792
633
41

$34670
$310
o0
0.0016204

Pump and Fluid

=8

%of  %ofTotal
Total Energy
Cost Used
50 205
14 27
486 768

T.S. DEPARTMENT OF

ENERGY



Key Features - Help Text & Tutorials

Estimate inlet Pressure

= Tutorials B e —

Pump System Assessment Tool!
P

= Help to get started using tool O s Let's Get Started!

| 4— Air Treatment Loss

= Help text for each data “ﬁ“:f";f:f:':’
entry field

= D|agramS to help understand Use the second bar

to navigate to

different sections of

where to obtain data the Setup,

Some of these are ™

= Can switch between help or locked until sou

complete the

results being shown by default

HELP

Motor Help

Enter measured data to calculate your system's annual savings potential

RESULTS HELP

Charge Material Help

Motor RPM
Enter measured data to calculate your system's annual savings potential. Motor RPM

Savings Suggestions

Efficiency Class Line Frequency Minimum Maximum
Standard Effcisnt 60 Hz 540 rpm 3600 rpm
Standard Efficient 50 Hz 450 pm 3000 rpm
Enargy Efficiant 80 Hz 540 rpm 3600 rpm
Encrgy Efficient 50 Hz 450 rpm 3000 rpm

5. There may additional | | Premium Efficient 60 Hz 1080 rpm 3600 rpm

Premium Efficient 50 Hz 900 rpm 3000 rpm U.S. DEPARTMENT OF
M Better

@Piants ENERGY




Key Features — Customize Units & Notes

= Units are easily customizable and can be changed after data entry!
= Add notes on assessment conditions to add to report

Charge (wet)-Feed Rate 14226
@ settings for all new
n Assessment Settings e Heat Balance a Aux Equipment o Design Energy Use a Mete assessments in g lobal
REHEAT FURNACE 2 SETTINGS Settlngs orin the daShboard
Your units have changed! Click here to update your data to reflect these changes! —
Language English
Currency $ - US Dollar
Units of Measure Imperial
® Metric
Energy Result Unit Gigajoules (GJ)

& Charge (wet)-Feed Rate 1916.8798
oooooooooooo

Better us.
Plants ENERGY



Starting an Assessment

e Choose a unique name for
Create New Assessment the assessment

— * Set Assessment type
(Pump, Fan, Process
Heater, Steam, Treasure
Hunt)

e Choose folder location
e Or make a new folder

‘Better U.S. DEPARTMENT OF

4Plants ENERGY



System Setup

—— Reheat Furnace Case Study

—= Fuelfired System Setup = Assessment  Diags

n Assessment Settings n Heat Balance a Aux Equipment. n Design Energy Use :

REHEAT FURNACE CASE STUDY SETTINGS

Language English v
Currency § - US Dollar v
Units of Measure ®imperial

Metsic
Energy Result Unit Mitlions British Thermal Units (b -

Select Energy Source Type *Fuel-fired
Electratechnology
Steam-based

Common Result Unit Milions British Thermal Units (MMBtu) v
Common Fuel Unit Milliens British Thermal Units (MMBtu) -
Commen Electricity Unit Kilowatt-hours (kiWh) v
Comman Steam Unit Millions British Thermal Units (MMBtu) v

EQUIPMENT NOTES

Add additional information for

OPERATING CONDITIONS AT TIME OF ASSESSMENT

The furnace was running at the full load capacity during the PH assessment

Start with current equipment and operations -

Baseline

Fan Example
Last modifisd Aug 28, 2018

[ED Assessment Ssttings [ Flud

MOTOR

Line Frequency
Rated Motor Posier
Motor RPM

Effc s
Rated Vottage

Full-Load Amps
Esbmane Fundosa Amps.

B8

Systom Setup Assessment Disgram Report Sankey Caiculators |= [ﬂ|

B Fieid Data

HELP

Motor Help

Ente: red data to calc

annual savings potential.

Mator RPM
i e

Standard and Energy Efficienct Motors.

Motor Size Minimum Maximium
60 e 540 1pm 3500 rpm
50 &0 rpm 3000 rpm

Premium Eficient Motors

Motor Size Minimam Maxinum
504z 1080 rpm 3500 rpm
S0z %0 rpm 3000 pm

e Assessment Settings: Set units and basic assessment settings

e Assessment Specific Tabs
e Data Entry for baseline assessment
e Intermediate Results
» Help text for each data entry field

Better U.S. DEPARTMENT OF
Plants ENERGY




Assessments

Explore energy savings opportunities e v o o

= Last moamed: sep 23,2020
Explore Opportunities  Modify All Conditions All Opportunities
9 RES i » View | Add Scenarios
View Export View Selected Sconario
Operations ® Charge Materials @ Flue Gas® Fixiure Wall® Cooling® Atmosphere Opening® Leakage @ Extended Surface Other
BASELINE ALL OPPORTUNITIES RESULTS HELP NOTES
nEauLTs T R 5 Eneroy Losse Basetine A1l Opportunities
. He e e
P = o ki e Operating Hours. B 912 Operating Hours MMBtu [
Fuel Costs 5 Fuel Costs 5 Charge Materials 14356 12820
Fidures, trays eic —— —_—
Steam Costs. T 8
Modibcaten Mame e o Peseant Saveigs (%) = L Steam Costs 8 Wall Losses 747 350
Install VEC 320% Electicty Costs 0.0 Electricity Costs Cooling Losses 2416 2416
) %7 Implementation Cost Atmosphere Losses == ==
# Insisll More £ Wt a1 power (091 20 s o
Mator shaht pawer (ho) "o cpenng
Pute shaf power (he) w8 Leakage Losses. 325
- ‘ Wotor effcency (4} [ Extendeq Surface Losses —
# Instal Mora € Woior g acr (9 Tiw P — —
o Punp Type e i Total Net Heat Required 8127
Wt caro amea) [Fit: Avaiabie Heat (%) 592%
s e A £ Flue Gas Losses 124 82
Arvual Eneray o
« Annual Energy Savings (W) 3 Exathenmic Heat from Process. S e
I — — Kinowm Efficin Annual Cast 22884 Grass Heat Input 306.09 248.65
’ Annas Savings Y $185%0
Reduca Systam Fiow Rata
Reduce System Head Requirsment
ey Glass
Back Viow Roport
L Bt [ hot | viow Report

= Explore Opportunities: build scenarios from pre-established energy
savings measures

= Modify All Conditions: build scenarios using same forms as baseline
= Badges and field highlighting for visual cues

1 Better U.S. DEPARTMENT OF
Plants_ ENERGY



Reports

View side-by-side comparison of all scenarios and
graphs for data visualization

. J ® Process Heating - Fuel Example Print
Fan Example Fuel-fired . .

Last Modified Aug 28, 2018, 2:13:46 PM

Energy Used  Execulive Summary  ResultData = ReporiGraphs  Sankey  InputSummary  Faciliy info
Result Data  Report Graphs  Sankey  input Summary  Facilty info —

Energy LossUse Baseline Individual Opportunity 4 - Reduce O2 level in flue pases Individual Opportunity 3 - Repair wall insulation pportunity 2 - Repak 1. Prehest C Al
Baseline Reduce Pressure and Flow Optimize Motor Belt Drive omiretwsnBtticick MMEL L acimsie cmtrireral
Charge Materials 14356 14356 14356 14456 12820 12620
Fixtures, trays eic —_— —_— _— ——— —— —
Wall Losses 747 147 747 747 350
Cooling Losses 2416 2416 4.16 2416 246
Prcent Savings (%) = ' Atmosphere Losses —— ==
21% 16% = 3% Opening Losses 2
= Leakage Losses . Prmt
- = - Extended Surface Losses - - Pump Example = -
Fan Energy Index 0 01 012 o Other Losses ==k 2= =
Fan effcieny (%) 534 5 755 5 Total Net Heat Required 18127 19| ResutDas ReporGraphs | Sankey  input Summary  Facity o 06
Avaitable Heat (% 592% 64 —— %
Motor rated power (hp) 500 600 600 500 - 'Gas g ::E‘S ) T o
Losst
Motor shaft power (hp) 779 1547 4851 5582 Exolhermic Heat from Process ——  — =
Fan shaft power (hp) 5548 1255 === = Gross Heat Input 206.08 21 Motor Losses .65
Motor efficiency (%) i
Motar power factor (%) a - e o ro
Motor current {amps) i amorer sqsrat s oo cre | HRAM ST hmt 5165
Motor power (KW) Lo 354
Annzal Energy (MWh) — 3,025
;anua]l Energy Savings s L Z5eme = nr
Annual Cost e e $181,521
Annual Savings ey $54.900
*Optimized
; T P —
= = e
— o | e
1 | Rt
i
oorane
2 y s
s B PR
E
o
s
13 11.30 10.86
Energy Input Drive Losses Pump Los; Useful Output
B Baseline @ VFD reduce speed to 90%

Better
Plants
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Reports - Printing

& Process Heating - Fuel Example
Fuelfired

EnergyUsed  Executve Summary  ResultDats  Repon Grapns.

input Summary  Faciey Info

Enargy LossUse spine
[ .
Cnarge aterius 14386 14386

Phaowes, yays e i

Extended Surface
Other Losses e

2. Rapatr

Total Net Heat Required
Avaable Heat (%)

Gas Losses.

OmRIIC Heat from Process:

Gross Heat input

¥ Better
Plants

0.8 DEPARTMENT OF

Energy Efficiancy &
Renewable Energy

Energy Assessment
Summary Report

May 22, 2019, 5:02:39 PM

[
12820

1. Pretest Chavge

AN Dpprtunties

s
12820

92%
11425

28018

ASUR Summary Report

ResumDats  Repent Graphs

Parcent Swings (%)

Pumg #ficsancy (%

Motor rated powe (Mg
Maotor shut powsr (hg)
Prmp shat power ()

Moter powee e (%)
Orive aficiency (%)

Motor curteet (o
resp—

Anauat Eneegy (VM)
Aol Enaegy Savings (MWH)
Ao Cost 5)

Ao Saviege (5)
piamantaton Cont

Pagtack Parind manem)
Setected Loargy Propcts

Moo atons

h Cooling Pump 1

Print to PDF for Assessment Reports & Rollup Reports

Sankey  InputSummary  Fac

Baretine Smprcove B, Mok and Pramp 1

Adpunt P Tommgucature

8

Pump ang g

U.S. DEPARTMENT OF
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Assessments

U.5. DEPARTMENT OF
©ENERGY
Energy Efficiency &
Renewable Energy

e 5 different

a S S eS S I I | e l lt t eS Create an assessment to model your system and find opportunities for efficiency or run calculations from one of our many property and equipment calculators.
S All Asse t Get started with one of the following options
mEx (f, ‘S\)
e Pumps " |

)
* Process Heating

Welcome to the most efficient way to manage and optimize your facilities' systems and equipment.

Properties & Equipment Calculators

Create Pump Assessment i@ Motors § Steam
formerly DOE Pumping System Assessment Tool (PSAT) & Process Cooling G Corpressad Al
® I a n S i Pumps B8 Lighting
Create Process Healing Assessment B8 Fans & General

formerly DOE Process Heating Assessment and Survey Tool
(PHAST)

Create Fan Assessment
formerly DOE Fan System Assessment Tool (FSAT)
(a7
L2

[

ttings
Custom Materials

Steam System o
Treasure Hunt

f# Process Heating

Inventory Management

ale and manage equi

Create Motor Inventory
Bl based on DOE's MotorMaster+ tool

Create Steam Assessment
formerly DOE Steam System Modeler Tool (SSMT)

Create Treasure Hunt
Energy efficiency calcuiators for faciitating a Treasure Hunt

[0 View All Your Assessments

U.S. DEPARTMENT OF

e ENERGY

Plants_




*  Pump Example

2 Lastmodifod

Sop 23, 2020

*  Pump Example
.

— Last modiied: Sep 23, 2020

Explore Opportunities  Modify All Conditions New Pump and Motor = Explore Opportunities  Modify All Condtions New Pump and Mator i |
Moo ¥ Export View Sulocted Scanaria Movice view 1 View Sotectod Sconaria
Pump Fiuid ® Motor ® Field Data ® SELECT POTENTIAL ADJUSTMENT PROJECTS RESULTS SANKEY HELP
Basaline New Pump and Motor
BASELINE NEW PUMP AND MOTGR RESULTS HELP NOTES
Baseline New Pump and Motor
Line Frequency GoHz . ine Frequency B Modiication Percens Savings (%) =
Motar RPM 2000 tor RPM Percent Savings (%) — install VFO
= " . Pump eficiency (%) 712 875
Efficiency Class Standard EMciency v sency Class 200% Install More Efficient Drive Motor rated power (hp) 350 350
Rated Vorage 50 e Voltage o 7i 7 Motar wer ar
2 0 Puanp eficency (%) z 75 Py —— lotor shaft power (hp) i) 3085
Full-Load Amps. -Load Amps Motor rated power (hp) 350 350 Pump shaft power (hp) 3641 2082
" i e e Fut Load Motor shat power (hp) 3793 3066 Baselne Pump Type Motor efbciency (%) o 9.1
< S e Pump shaft power (hp) 3641 2962 nd Suction Motor powesr factor (%) 019 802
Motor efficiency (%) 84 961 Modification 752% Percent Loaded (%) 108 88
Motor power facior (%) 2019 02 i Drwve effciency (%) % £
Percent Loaded (%) 108 88 it Motor current (amps) 187 335
Drive efficiency (%) %5 9% Motor power (kW) 300.9 2396
Motor current (amps) 187 3336 flow ate amp type. Clkck "Known Efficiency™ Annual Energy (MWh) 2,636 2,089
hiotar power (k) 3008 2366 G Annual Energy Savings (MWWh) - s
“Annual Energy (MWh) 2,636 2.099 Reduce System Flow Rate Annual Cost $473.043 $138,526
Annual Energy Sav Annual Savi - 835,417
LR &7 Reduce System Head Requirement has: ¥
(MWh)
Annual Cast $173.843 $138.525 Adjust Operatianal Data
Annusi Savings = 35,417

oo e Viow o
R— R—

# Install More Efficiant Motor

Baseline Efficiency Class

Moddication Eficiency Class

= Compute motor full load amps, load current and power factor, fluid head,
and fan and motor efficiency

= Explore the savings from changing pump and motor efficiency (which can
be optimized automatically), flow and head, or even fluid temperature

U.S. DEPARTMENT OF

ENERGY
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Process Heating

= Process Heating - Fuel Example

=~ Fuel-fired
~

Last modified: Sep 23, 2020

Explore O

Modify All C

Expert View

Syslem Setup Diagram Report Sankey Caiculators

Operations ® Charge Materials @ Flue Gas @ Fixture Wall©® Cooling @ Atmosphere Opening® Leakage @ Extended Surface Other

All Gpportunities

Selected Scenario

. Process Heating - Fuel Example

=* Fuel-fired
=" Lastmodified. Sep 23, 2020

Explore Opportunities  Modify All Conditions

Navice View Espoet View

BASELINE

Operating Hours
Fuel Costs
Steam Costs
Electricity Costs

Back ‘

ALL OPPORTUNITIES RESULTS HELP NOTES
Energy LossiUsa Baseling All Opportunities
Operating Hours i |po12 MMBLuMh MMBtums
Foel Cosls A Charge Materials 14356 128.20
Fixtures, trays efc —— -
Steam Costs. 8 Wall Losses. 747 as0
Electricity Costs 005 Cooling Losses 2416 2416
Implementation Cost Atmosphere Losses —— —
Opening Losses 281 156
Leakage Losses 326 163
Extended Surface Losses —_— —_
Other Losses — e
Total Net Heat Required 181.27 159.06
Avaiiabie Heal (%) 59.2% 64.0%
Flue Gas Losses 124:82 89.60
Exothermic Heat from Process —— —
Gross Heat Input 306.09 24865

[oon | e
B —

SELECT POTENTIAL ADJUSTMENT PROJECTS

Sy S om

tontial adustment project

Modification Name

lo-euplore opportunites lo

Add New Scenario

(AN Opportunties

reness of your system,

¥ Maintain Optimum Air/Fuel Ratio or Recommended O; Level in Flue Gas

Baseline

Oxygen Calculation Method

Oxygen in Flue Gas

Excess Air in Flue Gas

Modifications

Oxygen Calculation Method

en In Flue Gas v

Oxygen in Flue Gas

Excess Air in Flue Gas.

Inttial Temperature

# Control and Optimize Furnace Pressure

6,52 0950 %
Preheat Combustion Air
# Preheat Charge Material
@ Modify Initial Temperature’ Materia
E Modifications

Initial Temperature

Modity Fumace Draft Pressure: |

# Modify Opening Area 1

Baseline

Opening Area

[ Back |

Opening Area

= Calculate heat losses from several heater components
= Explore the savings from reducing flue gas oxygen or temperature, preheating

air or charge materials, controlling furnace pressure, closing openings, etc.

Better
Plants_
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Fans

RESULTS HELP Fan Example
..CALCULATE FLOW AND PRESSURES P System Setup Assessment Diagram Reporl Sankey Calculalors |Eiﬂ|
< ~ Last modified: Aug 28, 2018
Use Static Pressure | Use Total Pressure
Explore Opportunities  Modify All Conditions Reduce Pressure and Flow _
N Viaw / Add Scenarios
v Novice V
E'NPUT PLANE DATA ASSESSMENT DATA
- @ [ ° @
P, AT Fluid Fan Motor Field Data
Oullet Pressure 664000 in H:O BASELINE REDUCE PRESSURE AND FLOW RESULTS HELP NOTES
Outlet Ducting
e Flow Rate 379,792 ftimin Basaline Reduce Pressure and
Operating Fraction 1 Operating Fraction 1 Flow.
Cost Cost
FULL PLANAR RESULTS
e _ : : Iniet Pressure Inlet Pressure.
Plane# GasDensity Volume Flow = GasVelocity Static Pressure | Velocity Pressure | Tatal P ;=7 /70770 JEM o Framacts
Ibisct feimin fimin in H:0 in H:0 in| | Outiet Pressure [:] Qutiet Pressure HarEuA S (%) —— 21%
1 00209268 379,192 583467 17.5500 0593081 60 R e e =
2 00220295 361,787 954164 664328 166502 RN - Cocutee £ ks wad Frover Pk il g s =
| T et SET000 00008 por | o3 Estimation Metho Foner *| | Specific Heat Rato (v) Fan Energy ndex o1 o
Motar Power = Compressisity Factor Fan efficiency (%) 634 6
3 | 00209602 188649 5796.35 ~17.0000 0.00000 - Motor rated power (hp) 600 800
4 0.0209268 379.792 583467 476500 0.593081 -16. o a Mokor shot powet. (hp) S ot
i Seebek oty L] O Optimize Pump and Motor combination for a Fixed Specific Speed Fan shaft power (hp) 5548 4385
5 00135984 584468 251057 160000 7.13531 8. | Compressinlty Factor 058 e Mo g Victor cihcaancy 6) B o
— . ' Implementation Costs Motor power factor (%) &7 838
Mator current (amps) 8504 5307
Motor power (kW) 450 3544
INPUT PITOT TUBE DIFFERENTIAL PRESSURE READINGS Annual Energy (MWh} 3942 3104
Annual Energy Savings e
TRAVERSE HOLES (MWh) -
= 1 2 3 i 5 6 7 ] CI Annual Cost $298.520 $186,264
22 0564 Joae3 oges f117  fr2e7 f1ss Annual Savings - $50.266
2 0603 fors fJoses Qrowe Jrzes
ose1 Jossi Jora4 fosaa fror7 133 |1e2
< Finish ar
View Report

= Compute motor full load amps, load current and power factor, pressure
and flow from a traverse analysis, and fan and motor efficiency

= Explore the savings from changing fan and motor efficiency (which can be
optimized automatically), flow and pressure, or even fluid characteristics

M Be F
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Explore Opportunities  Modify All Conditions

Novice View Expart View

SELECT POTENTIAL ADJUSTMENT PROJECTS

Sl

tential sdustment projects to explare opport

as to inceass eficiancy and the sffact;

833 of your system

Modification Name

Increase Condensate Recovery

Adjust General Operations

Adjust Unit Costs

Adjust Boiler Operations

# Adjust Condensate Handling

# Adjust High Pressure Condensale Recovery Rate
Baseline
Condensate Recovery Rate

# Adjust Medium Pressure Condensate Recovery Rate

Baseline

Condensate Recovery Rate

@ Adjust Low Pr

nsate Recovery Rate
Baseline

Condensate Recovery Rate

50%

Flash Cor

m Pressure
Flash Condensate to Low Pressure

Modify Condensate Return Temperature

Mox
Condensate Recovery Rate
75

alions

Modifications
Condensate Recovery Rate
75

Mo

ations
Condensate Recovery Rate
75

Baseline r

410.23 kib/hr

50 Kib/hr

a Q

Click-on and mouse-over equipment and components for more
detalls.

8.37 Kib/hr

40.3 MMBtu/hr 25 Kib/hr

Process
Usage

g 100 kib/hr b 260.23 kib/hr

A A

HP to MP HPtoLP
/ Turbine / Turbine
tr r

11,554.2kW

[ Process

bad 418.6 Kib/hr

U
(===]

358.79 kib/hr

. \
0.42 kib/hr

60.23 kib/hr W

100 kib/nr | Ysage |
6.3 MMBIWhr

b Usage
180 MMBw/hr

175 Kib/hr
367.16 gpm Make-Up
Water

50 °F

183.79 Kib/hr

RESULTS HELP

STEAM SYSTEM SUMMARY

Steam Generated
4102 i
Total Operating Cost
$26277.015
Fuel
Boller Fusl Use: 4123948 87 MMBruyr
Boiler Fusl Cost 523836424
Electricity
Elscricity Generated 13,807 57 kW
Electricity importad 5,000 kW
Efectricity Cost $2,000.000
Make-Up Water
Make-Up Water Required 17623 21052 gal
Maks-up Water Cost $440,591

View More Cost Details

= Determine steam flows, fuel use, electricity production throughout system

= Explore the savings from adding/removing turbines, adding flash tanks,
increasing condensate recycle, etc.

Better
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Treasure Hunt

Treasure Hunt Example
ast modified: Sop 23, 2

Find ways to save your hard earned treasure!

Filter Calculators by Utllity Type Al

J @

Lighting Repiacement

Natural Gas Reduction

Compressed Alr Pressure

Reduction This.

oF

Energy Efficiency &
Renewable Energy

Tank Insulation

Compressed Alr - Leak Survey

Gustom Savings Opportunity

n Treasure Hunt Example

Executive Summary

Cost Summary
Uiy
Electricity
Noturs! Gas
Water
Mixed
Total

Detased Summary
Uity

Electricity

Natural Gas
Wator

Mixea

Totmt

m Summary

Oppartunty Summary

Cont Savings
5153282
saen

$5628

Curront Use
xm 32000000

MMt 125,000
kpal 40,000,000

Opportunty Payback Details

| Pnnt
Repod Graphs  Facilty Info.
" W Savings From Baseline B Modification Costs
Implormaniation Cast Payback
$120 550 079
$1.5M
s10200 0z .
2300 035 .
§100 002 *
$133.150 085 p—
0.0 Electricity Natur:
[y e - =
3 Treasure Hunt Example ]
E ReonGrapns Factey ek

182 s

More han 3 yuars

rocess heating, compressed air, lighting, etc.

iInd low/no cost energy savings opportunities in motor systems,

Better
Plants
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Motors Calculators

NEMA Energy Efficiency

= 50+ Stand alone R s
Calculators o
= Motors 2 2“:“”; pverio womonietond oo
= Pumps
» Fans 1531 i A
= Process Heating
= Steam
= Compressed Air
= Lighting
= General

= Most have
graphical results

Motor Drive
Compares the annual energy cost of different motor drives

Replace vs Rewind
Compares the cost and energy of rewinding a failed motor versus
replacing it with a new energy-efficient model

Process Cooling Calculators
Cooling Tower Makeup Water

Better . Calculator for analyzing cooling tower water consumption R e

Plants_ ENERGY




Example Calculators

@
@
.
z 1,000
: JHEHEHERE R -IIII
3 2 200
: £
8 ﬁ
N —— £
-10 400
o 2 4 -] 8 10 1
R T S T p— Motor Performance P
W Installation Cost W Disposal Cost
g & & & § &
Cash Flow Diagram Fiow o

Pump Curve
= Pre-assessment

O, Enrichment

Better U.S. DEPARTMENT OF
Plants_ ENERGY




Data Explorer

= Two Key Functions

= Day Type Analysis
= Used for finding hourly
averages for similar load

profiles Hiscogram C1A -
= For Compressed Air
Assessment and other long} - =7 . LT
term analyses 000 0°° I l
= Based on LogTool g .
= Data Visualization — easy — - -
graphing capabilities to p
explore large datasets .
: Better : .S. DEPARTMENT OF

Plants ENERGY



Equipment Inventories

Toy Factory
Last modified: Sep 23, 2020
n Plant Setup u Departments n Motor Properties n Catalog
Design and Paint @ Toy Molding @ Testing and Quality &
= Modeled after MotorMaster
Motor Name Small Paint Mixer ]

Est. Rated
Description This motor mixes the paint for smaller baiches Name Op. Hours Eff. Class Efficiency Power Energy Usage  Energy Cost

= Record key information about e

v NAMEFLATE DATA

= Paint Pump 8570 Energy Efficient 94 % 125hp 201973 kWhiyr  $13330
u u Efficiency Class Energy Efficient * hesiyr
eq u I p m e nt I n O n e p I a Ce Est. Nominal Efficiency 94.5 | Large Blower 8760 Energy Efficient  945% 150 hp. 980,244 KWhiyr 64,696
Estimate Efficiency @ nrsiyr
Rated Motor Power 100 : Large Paint Mixer 8760 Premium 952% 200 hp 1,018330 $67.210
Line Frequency [60 Hz =7 hrsiyr Efficient Khiyr
| ] M Oto rS — B eta Mariadiinee BalocRetance Adhesive Agitetor izlysT Energy Efficient 945 % 150 hp 319,541 KWhiyr  $21,000
Mogel [AUTOMOTIVE APPROVED.TEH
Motor Type NEMA B
= Pumps, fans, compressors ~
b ) I Rated Voltage 450V v

Service Factor

maintenance - Planning

Weight

I \\_ Toy Factory
" J '\ Lastmodified: Sep 23, 2020

Number of Phases

= Sort & filter, summary graphs, [« &= —— S

Average Replacement Current Rewind Replace or
Operating Motor  Loasd  Cumemt  Rewind  Replacement Purchase  CurrentEnergy Eneray  RewindEncrgy Energy  Re Rewind
~ Motor Nama Department Hours: Size Factor Efficiency Cost Efficiency Cost Use Cost Usse Cost. En (5 yr payback)

iInventory printouts

= Batch analysis for simple
calculators

Toy Dropper

Motor Inventory ) 1 Whiy : Replace When Fail

Num. Motors

Annual Energy Use Annual Energy €
| Toy Molding 10,529,728 KWhiyr
Design and Paint

Testing and Quality

Total Inventory 14,336,829 kKWhiyr $946,231

# of Motors

U.S. DEPARTMENT OF

30 hp 40 hp. 125 hp 150 ho 200 hp 300 hp 1000 hp EN E RGY
Rated Motor Power
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Coming Soon

= Compressed Air Assessment
= Modeled after AirMaster+ with LogTool
= Conduct Compressed Air Energy Assessment
» Quantify Energy Savings Opportunities

= More Equipment Databases
= Modeled after MotorMaster+ Database

= Keep inventory of equipment (pumps, fans, compressors, etc.) connected to
assessments

EEEEEEEEEEEE
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Results and Accomplishments

= Community Engagement:
Key Point — want to engage end users!

PUPIRRRY S ... oo,

= Tool Development Schedule ==
= Systems completed:

* Process Heat (PHAST)
» Pumps (PSAT)
» Fans (FSAT)
= Steam (SSMT/SSAT)
» Treasure Hunt
= Motor Inventory

= Under Development:
= Compressed Air (AirMaster+) — 2021
» |nventory — 2021
=  www.energy.gov/eere/amo/measur

= Ongoing Feedback link -
https://www.surveymonkey.com/r/DOE-AMO-
TOOLS

¢ o
[

MEASUR

Better
Plants_
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Transition (beyond DOE)

What will this effort help enable going forward?

Open-Source Library Suite - https://github.com/ORNL-AMO

= Greater transparency

= Future-proofing

= New algorithms can be added to characterize other plant processes and equipment

= Equipment providers can develop equipment specific databases that interface with the tool
Library can be used to effectively test real-world equipment performance versus theoretic
capabilities
Leverage sensors for real-time data collection, monitoring and optimization

= |everage the Internet of Things devices coming online within manufacturing
Enable real-time system analysis and optimization

= Possibilities for exploring machine learning algorithms for system optimization

M Better

Plants_
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Q&A

Submit Questions

www.slido.com event code #DOE
ENERGY
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Better Buildings is an initiative of the U.S. Department of Energy (DOE) designed to improve the lives of the American people by driving
leadership in energy innovation. Through Better Buildings, DOE partners with leaders in the public and private sectors to make the nation’s

homes, commercial buildings and industrial plants more energy efficient by accelerating investment and sharing of successful best practices.
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Online Learning Series

ENERGY TREASURE HUNTS WITH EPA ENERGY MANAGEMENT DURING A PANDEMIC

Thr, Aug 20, 2020 | 1:00 - 2:00 PM ET Thr, Sep 17, 2020 | 1:00 - 2:00 PM ET

PUMPS AND FANS

Thr, Aug 27, 2020 | 1:00 - 2:30 PM ET

MEASUR TOOL SUITE

Thr, Sep 24, 2020 | 1:00 - 2:00 PM ET

PROCESS HEATING & WASTE HEAT
REDUCTION

Thr, Sep 3, 2020 | 1:00 - 2:30 PM ET

PROCESS COOLING

Thr, Oct 1, 2020 | 1:00 - 2:00 PM ET

REGISTER TODAY

BETTER
BUILDINGS
E-LEARNING
CENTER

FIELD VALIDATION

Thr, Sep 10, 2020 | 1:00 - 2:00 PM ET
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Additional
Questions?

Please Contact Us

D Follow us on Twitter

@BetterPlantsDOE

B\ Better Buildings Solution Center

https://betterbuildingssolutioncenter.energy.gov/better-plants

)\ Better Plants Inquiries

BetterPlants@ee.doe.gov

Program Support
ksanderson@retechadvisors.com

JBetter
@ Buildings’

Kristina Armstrong

Oak Ridge National Laboratory
armstrongko@ornl.gov

Eli Levine

U.S. Department of Energy
eli.levine@ee.doe.gov
202-586-9929
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